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Abstract 
The paper describes possible risks and limitations that need to be considered in performing research of intercultural differences in 
the attitudes of students. This comparative research study of students’ attitudes was performed at Palacký University in Olomouc 
(Czech Republic), University of Rzeszow (Poland) and Constantine the Philosopher University in Nitra (Slovakia), and 
concerned selected concepts of educational and social reality and lifestyle. The results pointed to a necessity to verify the validity 
and reliability of the measuring instrument – the ATER two-factor semantic differential. It appears that mere use of linguistically 
equivalent adjectives in various scales of the semantic differential might not always meet the required factor structure. Research 
emphasises a requirement to review the structure of the scales using a factor analysis. The results of the comparative research 
further indicate that various concepts were perceived differently by Czech Polish and Slovak university students. 
 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Future Academy® Cognitive Trading. 
Keywords: attitudes; semantic differential; factor analysis; inter-cultural differences in the attitudes of Czech, Slovak and Polish university 
students 
1. Introduction 
The semantic differential is a relatively frequent method used for the measurement of attitudes both in the Czech 
Republic – e.g. (Šerý, 2013), (Vala, 2012), (Vaštátková, Chvál, 2010), Pöschl (2009), and abroad, e.g. (Amir, 
Levine-Yundof, 2013) (De Caroli, Sagone, 2012) (Medvedskaya, 2007); not only in the field of education from a 
pedagogical and psychological perspectives. It appears however that simple acceptance of existing semantic 
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differential scales is not always adequately transferable to other socio-cultural environments. This can cause 
substantial inconsistencies in the comparison of the attitudes of culturally differing groups of respondents 
(Chrásková, 2015) using the same measuring instrument. 
2. Objectives of the research study 
The objectives of the research are defined in two areas. The first area includes the preparation and optimization 
of the ATER measuring instrument for the target group of respondents using a factor analysis. The aim of the 
second area is to investigate the attitudes to selected concepts of educational and social reality at faculties where 
future teachers are educated. Another aim of this area of the international comparative study was to compare the 
attitudes of Czech, Polish and Slovak university students to the concepts that reflect their approaches to physical, 
mental and social health and also to the perception of their expected future. A total of 29 identical concepts were 
used as indicators of the students’ approaches – see Table 2.  
3. Research method – semantic differential 
It is relatively known (Hewstone, 2006) that if more individuals evaluate one object or concept, each of those 
individuals perceives it a little (sometimes even very) differently. Besides a common cultural meaning (denotation) 
every concept has other, additional meanings (connotation), which characterise the individual evaluators. The 
semantic differential is a research technique developed in 1950s in the USA by professor Osgood (Osgood, 1957) 
for measuring individual, psychological meanings of words or attitudes towards something. It focuses on simple 
evaluation of opinions and thus it is especially suitable for measuring emotional and behavioural aspects of the 
attitude (Hewstone, 2006). Its great advantage is easy administration and relatively fast evaluation.  
Initially, this method was developed for measuring the connotative meaning of concepts, where each concept can 
be expressed as a point in a so-called semantic space. The basic dimensions of the semantic space were determined 
by means of a factor analysis and the three most important factors were determined by means of this analysis. Thus, 
each concept is usually evaluated in respect to those three factors: Evaluation factor, Potency (power) factor, 
Activity factor.  
However, when a checking factor analysis was performed in the Czech sociocultural conditions  it was found that 
only two factors significantly contributed to the dispersion of the values (Chráska sr., 2007), (Chráska jr., 2014). 
Extraction of three factors leads to relatively unreliable measurement where one scale measures different factors for 
different concepts. The first factor was marked as the evaluation factor in compliance with C. Osgood. The second 
factor is a combination of the initial potency and activity factors and it was called the energy factor.  
The scales, which are saturated by the energy factor, express how much the respondents perceive the selected 
concepts as “something” connected with exertion, difficulties, changes or activity. Based on the analyses performed, 
ATER (Attitudes Toward Education Reality) – a measuring instrument was created. This instrument contains 10 
scales, out of which 5 measure the evaluation factor (ev) and 5 measure the energy factor (en), * marks reserve 
scales again – see  Figure 1.  
This measuring instrument was also used in the comparative research study aimed at the attitudes of Czech, 
Polish and Slovak university students. Prior to the processing of the research data, the factor structure of the 
semantic differential scales was verified for all these groups of students (See tables 2, 3, 4). 
4. Description of the research sample 
The random research sample of Czech, Polish and Slovak students comprised a total of 260 students from 
faculties of education. To eliminate a possible cultural effect of individuals from the Czech-Polish border area, we 
chose the students of the University of Rzeszow. For the same reason we selected a group of Slovak students from 
the University in Nitra. The structure of the respondents is specified in Table 1. 
 
 
822   Miroslav Chráska and Marie Chrásková /  Procedia - Social and Behavioral Sciences  217 ( 2016 )  820 – 829 
 
Fig. 1. Data sheet of two-factor semantic differential – ATER for the concept “Future”. 
Table 1. The research sample structure. 
University Gender (male) Gender (female) Total 
UR Rzeszow (Poland) 29 44 73 
UP Olomouc (Czech  Republic) 9 56 65 
UKF Nitra (Slovak Republic) 25 97 122 
Total 63 197 260 
 
5. Results and discussion of the research study 
As mentioned above, the factor scale structure was checked before the semantic space for the monitored concepts 
was developed. After that the scales with the corresponding structure were selected. In the Czech students, the 
evaluation of concepts was performed using scales 3 and 7, energy was measured using scales 2 and 8 (see Table 2). 
It is interesting to note that some unselected scales of the ATER questionnaire do not have a corresponding factor 
structure in the case of the Czech university students (scale 4 is inapplicable).      
Table 2. Cross-check of SD factor structure in Czech university students. 
Concept 
 
Compliance with scale factor structure 
s1 s2 s3 s4 s5 s6 s7 s8 s9 s10 
Colleagues – students*  y y y n n n y n y n 
University that I study at * y y y n y y y y n y! 
Education* y y! y! n y y y y y y 
Future  y y y n y y y y y n 
Personal computer * y n y n n n n n n n 
Parents  y y y n y y y y y y 
Friendship*  y y y y y y y y y n 
Disease y y y y n n n n n n 
Love y y y y y y y y y y 
Healthy lifestyle y y y y y y y y y y 
  FUTURE  
1 good  bad ev 
2 undemanding  demanding en* 
3 pleasant  unpleasant  ev* 
4 trouble  trouble-free en 
5 fair  dark ev 
6 light  heavy en* 
7 ugly  beautiful ev 
8 easy  difficult en* 
9 sweet   sour ev 
10 strict  lenient en 
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Lifestyle diseases* y n y y y y y y n n 
Mental stress* n y y y! y! n y n y n 
Obesity y y y n y n y y n y 
I  y y y n y n y y y y 
My relationships with people y y y n y y y y n y! 
Drugs* n y y y n y y y y n 
Interpersonal communication n y y n y y y y y n 
Alcohol? y n n n y n y n y y 
Smoking*? n y! y y n y! y n y n 
Money*  y! y y y! n y y y y! y 
Diet* y y! y y y y y y n y 
My future success at work y y y n y y y y y y 
Physical health y! y y n y y y y y y 
Mental health y y y y y y y y y y 
Risky sexual behaviour* n n y! y n n y! y y y 
Physical activity y y y n y y y y y y 
Dependence on technologies* y y! n n y y y y y! n 
Balanced diet y! y! y y y y y y y n 
My professional preparation y y y n y y y y y y! 
Compliance with factor structure proposed 24 25 27 13 22 21 27 23 22 17 
* the strongest factor is energy 
 
Accordingly, among the Polish students, the evaluation of concepts was performed using scales 3 and 7, energy 
was measured using scales 6 and 8 (see Table 3). Scales 2 and 10 were identified as completely unsuitable. Based on 
the results, we suppose that the mere use of the adopted (translated) scales in the semantic differential is not suitable 
for an adequate application. 
Table 3. Checking the SD factor structure for students in Poland. 
Concept 
 
Compliance with scale factor structure 
s1 s2 s3 s4 s5 s6 s7 s8 s9 s10 
Colleagues – students  y n y n y! y y y n n 
University that I study at y y y n y y y y y n 
Education y y n y y y y y y n 
Future  y y! y y n y! y y y n 
Personal computer y! y y! y n y! y y y n 
Parents*  y n y y n y y y n n 
Friendship  y y y n y y y y y n 
Disease* n n y y y n y n y n 
Love y n y y n y y y y n 
Healthy lifestyle y n n y n y y y n y! 
Lifestyle diseases y n n n n y n y n y 
Mental stress* y n y n y! n y n n y 
Obesity y n y n n y n n n y! 
I  n n y! y y y n y n y 
My relationships with people y n y n y y y y! n y 
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Drugs y n n y n y n y n y 
Interpersonal communication y! n n n y y n y y n 
Alcohol y y y n y n y n y n 
Smoking* n n n y n y n y y n 
Money  y y y y! y n y y y n 
Diet* y n y! y n y y y n y! 
My future success at work* y n y y y y y y y n 
Physical health y n y y y y y y y! n 
Mental health n y! y y! n y! y y n n 
Risky sexual behaviour y n y! n y! y y y y n 
Physical activity* y n y n y y y y y n 
Dependence on technologies* n n y y n n y y y n 
Balanced diet* y n y y y y y y y n 
My professional preparation y n y! y y y y y y n 
Compliance with factor structure proposed 24 8 23 18 17 24 23 25 18 8 
* the strongest factor is energy 
Table 4. Checking the SD factor structure for students in Slovak Republic. 
Concept  
 
Compliance with scale factor structure 
s1 s2 s3 s4 s5 s6 s7 s8 s9 s10 
Colleagues – students  y n y n n y! y! y n n 
University that I study at * y y y n y! y y y n y 
Education* y y n n y y n y y y! 
Future  y y y n y y y y y! n 
Personal computer * n y y n n y y y n n 
Parents  y n y n n y y y n n 
Friendship*  y y y n n y y y n n 
Disease* y y y n n y y y n n 
Love y y y y y y y y y y 
Healthy lifestyle y y y y y! y y y y y 
Lifestyle diseases* y y y n n y y y n n 
Mental stress* y n y n n y y y n n 
Obesity* y y y n n y y y n n 
I  y y y y! y n y y y y! 
My relationships with people* y y y n n y y y n n 
Drugs y y y n n y y y n n 
Interpersonal communication n y n y y y! n y y y 
Alcohol* n y y n n y y y n n 
Smoking* n y y n n y y y n n 
Money*  n y y n n y y y n y! 
Diet y y y n y y y y y y! 
My future success at work y y y n y! n y n y! n 
Physical health y n n y y n n n y y 
Mental health y! n n y y n n n y y 
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Risky sexual behaviour* n y y n n y y y n n 
Physical activity y y y n n y y y n n 
Dependence on technologies* n y y n n y y y n n 
Balanced diet y y y n y! y y y n y 
My professional preparation y y y n y! y y y n n 
Compliance with factor structure proposed 22 24 25 6 13 25 25 26 10 11 
* the strongest factor is energy 
 
The selected scales were used to calculate the average evaluation values and energy measurements for individual 
concepts, and to develop the semantic space for individual groups of students (see Figures 2, 3 and 4). These figures 
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Fig. 3. Semantic space of investigated concepts in Polish university students, RU. 
To make a precise comparison of the perception of Czech, Polish and Slovak university students, we used an 
analysis of variance (for results see Table 5). Statistically significant differences are marked in italics and in bold. 
Table 5. Comparison of evaluation (ev) and energy (en) of the investigated concepts in university students in Poland (RU), in the Czech Republic 
(PU) and in Slovakia (UKF). 
Concept University Significance 
p UR UP UKF 
Colleagues – students (ev) 5,49 5,10 5,21 0,185 
Colleagues – students (en) 3,30 3,55 3,27 0,251 
University I study at (ev) 4,63 4,44 4,63 0,634 
University that I study at (en) 4,08 4,83 4,21 0,008 
Personal computer (ev) 5,44 5,33 5,32 0,837 
Personal computer (en) 2,73 3,04 2,68 0,223 
Future (ev) 5,04 4,90 5,39 0,061 
Future (en) 4,22 4,95 3,91 <0,001 
Money (ev) 5,31 5,04 5,10 0,553 
Money (en) 4,39 5,23 3,98 <0,001 
Semantic space of investigated concepts in Polish university students, Rzeszow
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Diet (ev) 4,46 3,30 3,12 <0,001 
Diet (en) 4,58 5,32 4,85 0,040 
Parents (ev) 6,02 5,64 6,19 0,020 
Parents (en) 3,58 4,20 2,89 <0,001 
Education (ev) 4,56 4,98 4,72 0,237 
Education (en) 4,13 5,48 4,40 <0,001 
I (ev) 5,06 4,95 5,75 <0,001 
I (en) 3,58 4,75 3,20 <0,001 
My relationships with people (ev) 5,56 5,27 5,52 0,388 
My relationships with people (en) 2,56 3,73 2,79 <0,001 
Drugs (ev) 2,13 1,70 1,46 0,007 
Drugs (en) 5,98 5,41 5,75 0,240 
Interpersonal communication (ev) 5,08 4,91 5,17 0,501 
Interpersonal communication (en) 3,41 4,27 3,21 <0,001 
Alcohol (ev) 4,09 3,68 2,70 <0,001 
Alcohol (en) 4,20 4,61 4,76 0,158 
Smoking (ev) 1,89 1,89 1,90 0,999 
Smoking (en) 5,59 4,96 5,00 0,108 
My future success at work (ev) 5,43 4,68 5,25 0,007 
My future success at work (en) 4,11 4,60 3,63 0,001 
Physical health (ev) 5,92 5,32 5,13 0,002 
Physical health (en) 3,25 4,50 2,94 <0,001 
Mental health (ev) 5,35 4,89 5,00 0,276 
Mental health (en) 3,14 4,58 2,75 <0,001 
Risky sexual behaviour (ev) 3,90 2,63 2,92 <0,001 
Risky sexual behaviour (en) 4,13 4,13 4,07 0,974 
Physical activity (ev) 5,96 5,49 5,56 0,129 
Physical activity (en) 3,40 4,32 2,86 0,000 
Dependence on technologies (PC, mobile phone, internet) (ev) 3,69 3,40 3,48 0,614 
Dependence on technologies (PC, mobile phone, internet) (en) 4,09 4,21 3,46 0,019 
Balanced diet (ev) 5,32 5,44 4,82 0,030 
Balanced diet (en) 3,58 4,58 3,31 <0,001 
My professional preparation (ev) 4,97 4,22 4,57 0,018 
My professional preparation (en) 3,98 4,91 3,96 <0,001 
Friendship (ev) 6,01 5,96 6,00 0,975 
Friendship (en) 3,30 4,23 2,46 <0,001 
Disease (ev) 1,91 1,72 1,64 0,366 
Disease (en) 6,01 5,99 5,56 0,143 
Love (ev) 6,12 6,10 6,26 0,707 
Love (en) 3,56 4,80 3,26 <0,001 
Healthy lifestyle (ev) 5,84 5,69 5,40 0,135 
Healthy lifestyle (en) 3,48 4,85 3,20 <0,001 
Lifestyle diseases (ev) 1,94 1,87 1,85 0,896 
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Lifestyle diseases (en) 5,81 5,63 5,43 0,363 
Mental stress (ev) 2,30 2,01 2,03 0,398 
Mental stress (en) 5,68 6,04 5,44 0,059 
Obesity (ev) 1,70 1,83 1,70 0,767 
Obesity (en) 6,01 5,39 5,64 0,114 
Wilks lambda=0.26855,  

















Fig. 4. Semantic space of investigated concepts in Slovak university students, Constantine the Philosopher University (UKF). 
On the basis of the analysis of variance we conclude that, in overall terms, the perception of the concepts in the 
three investigated countries differs.   
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4. Conclusion 
The research suggests that simple acceptance of an existing semantic differential might bring inaccurate results in 
case of an intercultural comparison of attitudes. The factor analysis suggests that in all countries involved in our 
research the evaluation of the concepts is optimally determined always from the same scales 3 and 7. On the 
contrary, in the Czech Republic, the energy of the concepts is optimally determined from scales 2 and 8, while in 
Polish and Slovak students the best scales for the measurement of the energy factor were 6 and 8. It is therefore 
obvious that the use of individual SD scales without verification of their factor structure would bring inaccurate 
results in an international comparison. 
Overall, statistically significant differences were observed between students’ attitudes in all three countries. 
These differences were most obvious especially in the energy of the concepts; statistically significant differences in 
terms of the highest energy expenditure were observed only in students in the Czech Republic. The differences in 
the evaluation of the concepts were not so distinct. Remarkable partial significant differences were identified for the 
concepts of Diet, Drugs, Alcohol, My future success at work, Physical health, Risky sexual behaviour, My 
professional preparation (best evaluated by students in Poland), I (best evaluated by students in Slovakia) and 
Balanced diet (best evaluated in the Czech Republic).  
The research study also focused on other variables that can affect the students’ attitudes to lifestyle.. These were 
possible differences between genders, correlation between attitude to health and parents’ education, eating habits, 
students’ leisure and physical activities and overall PC time. Regarding the length of this paper these effects are not 
considered. 
Acknowledgements 
The paper was supported by project IGA_PdF_2015_009 “Identification of an educational strategy in a MOOC 
course in university students of humanities and technical subjects”. 
References 
Ajani, T., Stork, E. (2013). Creating a Semantic Differential Scale for Measuring Users’ Perceptions and Attitudes toward Emerging 
Technologies. Proceedings of the Conference for Information Systems Applied Research.  v6, n2564.  
Amir, O., Levine-Yundof, R. (2013). Listeners' Attitude Toward People With Dysphonia. JOURNAL OF VOICE. Volume: 27, Issue: 4. Article 
Number: 524.e1. DOI: 10.1016/j.jvoice.2013.01.015. 
Hewstone, M. & Stroebe, W. (2006). Sociální psychologie. Moderní učebnice sociální psychologie. Praha: Portál.  
Chráska, M. jr., (2014). The Application of a Factor Analysis to Verify the Factor Structure of Modified Semantic Differentials for Measuring 
Students' Attitudes. SGEM Conference on Psychology & Psychiatry, Sociology & Healthcare Education. Albena: International 
Multidisciplinary Scientific Conferences on Social Sciences & Arts, Volume 1, pp 429-440. 2014.  
Chráska, M. sr. (2007). Metody pedagogického výzkumu: Základy kvantitativního výzkumu. Praha: Grada.  
Chrásková, M. (2015). Postoje a možnosti jejich měření ve školním prostředí. Olomouc: Gevak.  
Heise D. R. (1970).The Semantic Differential and Attitude Research. Chapter 14 in Attitude Measurement, Edited by Gene F. Summers, Chicago: 
Rand McNally, pp 235-253, 1970.  
Kerlinger F. N. (1972). Základy výzkumu chování. Pedagogický a psychologický výzkum. Praha: Academia.  
Климов, И. А. (1998). Комплексное использование семантического дифференциала и контент-анализа открытых вопросов для изучения 
культурных феноменов. Социология: методология, методы и математическое моделирование (Социология: 4М). № 10. С. 5-26.  
Mcdonald, R. P. (1991). Faktorová analýza a příbuzné metody v psychologii. Praha: Academia.   
Medvedskaya, E. I. (2007). Semantic space for schoolchildren with different levels of academic success in the pedagogical mind. Voprosy 
psikhologii. Issue: 5, Pages: 47-59.  
Osgood, Ch. E. (1964). Semantic differential technique in the comparative study of cultures, American Anthropologist 66(3), pp 171-200, Part 2. 
Osgood, Ch. E. & Suc,i G. & Tannenbaum, P. (1957). The Measurement of Meaning. University of Illinois Press. 1957.  
Pöschl, R. (2011). Postoje žáků ke škole. Dotazník pro žáky. Praha: Národní ústav odborného vzdělávání.  
Šerý, M., Binterová, H. (2013). Možnosti grafických výstupů ze sémantického diferenciálu v programovém balíku OCTAVE. South Bohemia 
Mathematical Letters. Volume 20, (2012), No. 1, 30-39. 
Vala, J. (2011). Exact research on the reception of poetry. Procedia - Social and Behavioral Sciences, 25, 520-527. 
Vašťatková, J., Chvál, M. (2010). K využití sémantického diferenciálu při autoevaluaci školy. ORBIS SCHOLAE. roč. 4, č. 1, s. 111–128.  
Výrost, J.,  Slaměník, I. (2008). Sociální psychologie. 2nd reworked and extended edition, Praha: Grada Publishing. 
